Sustainable Development (
Introduction
Industrialization has led to many of the world's current environmental problems. For example, climate change, unsafe levels of air pollution, the depletion of fishing stocks, toxins in rivers and soils, overflowing levels with waste on land and in the ocean, loss of biodiversity and deforestation can all be traced to industrialization (World Economic Forum, 2017) . As the Fourth Industrial Revolution gathers pace, innovations are becoming faster, more efficient and more widely accessible than before. Technology is also becoming increasingly connected; in particular, we are seeing a merging of digital, physical and biological realms. New technologies are enabling societal shifts by having an effect on economics, values, identities and possibilities for future generations. Hence, green skills are so important and needed for the 4IR to be a sustainable revolution.
The Green Skills Agreement (2010-2011) defines skills for sustainability also known as green skills, are the technical skills, knowledge, values and attitudes needed in the workforce to develop and support sustainable social, economic and environmental outcomes in business, industry and the community. According to (Cedefop, 2014) green skills define as skills needed in a low-carbon economy, will be required in all sectors and at all levels in the workforce as emerging economic activities create new (or renewed) occupations. Structural changes will realign sectors that are likely to decline as a result of the green of the economy and workers will need to be retrained accordingly. The successful transition to a low-carbon economy will only be possible if workers can flexibly adapt and transfer from areas of decreasing employment to new industries.
However, Vona, Marin, Consoli and Popp (2015) in their research found out that green skills is a set from the efficiency that is related to design, output, management and technology monitoring. In the research findings, they discovered that the rules of the environment sparked a change in technology and organization that increases the demand for a higher analytical and technical skill. Green skills are also known as sustainable development skills. It refers to skills, knowledge, and attitudes needed by labor to support and promote sustainable social and economic development and to improve environment development friendly in business and communities.
Conceptual Framework
The conceptual framework of this article is coherent and connected with the related literature of this article. Below is the diagram of the conceptual framework that will discuss in this article.
Sustainable development requires a balanced and integrated analysis from three main points of view: economic, social and environmental. Each viewpoint represents a domain and a system that has its own distinct driving forces and objectives (Munasinghe, 2002, p.18) . The objectives of three elements are: i. Economic -maximizing income, while maintaining a constant or increasing stock of capital, ii.
Environment -maintaining resilience and robustness of biological and physical systems iii.
Social -maintaining stability of social and cultural systems
Based on the elements of economic, environment, and social, it will derive to the issues and needs in green skills development towards 4IR.
Problem Statement
Malaysia is a developing country and its population is projected to rise to 41.5 million by year 2040 (Statistic Department, 2016) . Growing number of population means more energy consumption, more waste is produced, lack of resources and land mass, and decreasing from living quality. Thus, Tun Dr. Mahathir Mohamed (Malaysia's Prime Minister) has stated Malaysia's commitment to Sustainable Development by the year 2020 (Ikmal Rashmy, 2015) Under vision 2020, we also need to prepare for the inevitable fourth industrial revolution (4IR), which is basically about digital economy, artificial intelligence (AI), the Internet of things (IoT), cross border e-commerce, and many more. Furthermore, as Malaysia strives towards becoming a developed nation by the year 2020 on prepare the nation and youth for the challenges of 4IR, there has been rapid increase in energy consumption which has resulted in depletion of primary non renewable energy resources and increase of greenhouse gases (GHGs) (Yatim, Ngan and Lam, 2017 Chinhao et al (2015) had stated in their study about the use energy in Malaysia, by year 2050 renewable energy will contribute 56% of electricity generation, whereas 43% will be contributed by large hydropower. However, the development of renewable energy has been much slower than expected. In addition, Malaysians still lack of energy conservation awareness because of the low energy prices. To address the challenge to global climate change, more emphasis must be placed on the utilization of renewable energy, green technology and energy conservation in Malaysia, and the energy subsidy for fossil fuel must be gradually reduced. Therefore, these drivers have an impact on the need of green skills as economies become more green (Strietska-IIina, 2011) towards sustainable revolution in 4IR.
Achieving low carbon world is manifest in three significant benefits: reduced emissions, higher productivity of the economy, and inclusive growth (Ramlee, 2015) . However, climate change continues to be a major threat as it adversely impacts economic and social development gains and deepens economic inequalities. Over-exploitation of natural resources, unsustainable use of land, illegal deforestation, loss of biodiversity, and land-use change will weaken the provision of ecosystem services, increase vulnerability to climate-related disasters, and jeopardise the needs of present and future generations. In the Eleventh Plan, Malaysia is breaking free with the conventional wisdom of development at all costs to green growth, which is a more sustainable path of growth. This will see Malaysia enter the ranks of advanced economies in 2020 with an economy resilient to the adverse impact on climate change and with secure and sufficient supply of natural resources such as water, food, and energy. Partnership and shared responsibility for all levels of society, including individuals, will be key to safeguarding the environment and biodiversity. Successful green growth will not only expand economic opportunities, but also enhance inclusivity and reduce disaster risks (Chapter 6, 11 th Malaysia Plan). 11 th Malaysia Plan 2016-2020, an economic development blueprint defined six strategic thrusts to help Malaysia achieve the target of becoming an advanced economy by year 2020 in a resilient, low carbon missions, resource efficient, and socially inclusive manner. Hence, green skills are one of the strategic thrusts that will enable Malaysia to stay ahead of environmental challenges and opportunities in a fast-changing global and political landscape. (KeTTHA, 2016) The implementation of climate change commitments is leading to new skill requirements. While some areas require altogether new skills, a large number of existing occupations require additional skills and competencies in the context of efforts to move toward a low-carbon world. New types of skills and competencies will need to be incorporated into existing occupational profiles of the workforces. Asia Business Council (2009) predicts that the number of green jobs created by 2030 could reach 100 million worldwide, which is estimated at 2% of the future workforce. Roughly, Asia could have 50 million green jobs, and many jobs of the existing industries would require green skills as manufacturing sector may change their production processes using clean technology or they may develop green products (Maclean et al., 2013) . Thus, there is needing for developing new "green" training curricula. Vocational and technical training will be critical in building the necessary skill base for green jobs. With that, (ACET, 2015) drafts eight main agendas that focus on the empowerment of the Educational with Technical and Vocational Exercise field as contained in the Kuala Lumpur Declaration as a preparation to fulfill job markets and capability to adapt self with the 21st century challenges. One of the 4 out of 8 agendas in the declaration is to integrate green skills for the preservation of the TVET program to achieve sustainable development including curbing poverty and inclusive of economic development. Since green skills have become one of the policy agenda in Malaysia's sustainable development, it is imperative to look at the needs of green skills development towards 4IR.
Purpose of Study
The major purpose of the study is to examine the challenges and improvement strategies of green skills for sustainable development in 4IR in Malaysia. Specifically, the study seeks to identify the needs of green skills for sustainable development in 4IR
Methodology
This article use a systematic literature review using papers published from journals and conferences. A systematic literature review (SLR) is defined as a process of identifying, assessing, and interpreting all available research evidence with the purpose to provide answers for specific research questions (Kitchenham and Charters, 2007) .
For searching electronic articles, various journal databases used, Google Advanced Scholar, ScienceDirect, UKM Journal Repository, Emerald, Research Gate, Weforum, and etc. This search is carried out using three keywords that the sustainable development, green skills and Fourth Industrial Revolution. By using document analysis, various documents have been used to obtain a general idea and perspective in this study. Table 1 shows a summary of articles obtained by using keyword green skill. Researcher has to conducted search without using placing keywords limits to any field of study. Thus, a total of 113 articles successfully accessed to be referred.
No. Key words Total of articles 1.
Sustainable development 80 2.
Green Skills 30 3.
Fourth Industrial Revolution 3 Total 113 Table 1 : Total articles from systematic review.
Findings and Discussion
What are the needs of green skills towards 4IR? Need 1: Increasing employee productivity In 2011, 12.2 million Malaysians were gainfully employed while the unemployment rate was 3.3 per cent. The number of new vacancies reported by occupation was about 1.3 million while the total jobseekers were only 0.3 million. Most hiring activities come from the manufacturing, agriculture and construction sectors. The mismatch between available jobs and expectations of people seeking work was partly explained by a government survey in 2008 which reported that graduates were unwilling to take on jobs deemed dirty, difficult or dangerous and many had "unrealistic" pay expectations. As most Malaysians are becoming highly educated, the government, in parallel, is aiming to generate more appropriate high skilled jobs, preferably green jobs, in growing and emerging sectors (ILO, 2014) .
As the economists Erik Brynjolfsson and Andrew McAfee have pointed out in WEF (2016), the Fourth Industrial Revolution could yield greater inequality, particularly in its potential to disrupt labor markets. As automation substitutes for labor across the entire economy, the net displacement of workers by machines might exacerbate the gap between returns to capital and returns to labor. On the other hand, it is also possible that the displacement of workers by technology will, in aggregate, result in a net increase in safe and rewarding jobs. According to Caldecott et.al (2017) , the example of the Limburg region in the Netherlands illustrated that higher levels of reemployment, company reinvestment in new business models, and regional economic regeneration are possible given time, reinvestment and sufficient social and political consensus. For instance, in that case, a transition of approximately 75,000 mining workers into alternative employment (or in some cases retirement) was achieved over a period of ten years. A significant percentage of affected workers were also able to be retrained and find new employment in the same coalmining company, as it diversified into other activities in the region, most notably chemicals. Unplanned transitions often led to multiple problems: higher rates of long-term unemployment and 'inactive' prime-age workers unable to reenter the labour force, higher risks of large companies going bankrupt, poorer long-term regional economic performance, lower tax revenues for local services, unpaid-for environmental remediation, and unpaid pension and/or health care programmes. For example, in the United Kingdom the lack of anticipation and active management of the removal of support for coal mining in the 1980s has meant that even thirty years later, former UK coal-mining regions have typically seen rates of unemployment between 3 and 6 percent higher than the national average.
While HM Government (2011),did report the demand for work force that are skillful in green economy needs a skills that is able to support resource efficiency, low carbon industry, durability towards climate and skills that can manages natural assets. All these types of assets are required in all sectors in which some of them are efficient resources oriented, scientist and engineers that apply their knowledge for renewable energy and nuclear energy to reduce pollution, scientific and technical skills to interpret climate change projections for the nature. Thus, a green skill is needed to fill the gap.
Brown (2013) who did a research regarding the four types of cohort perception that is found in the TAFE institute in Australia about the green skills growth. Through this research, most respondents are optimistic about the green skills, however, many risks will be faced. Several jobs will appear and more changes will happen in the work and skills application angle. A clear marketing is getting bigger in renewable energy, saving energy, sustainable water system, green development and recycling. Each job are seen to be considering and instilling sustaining skills.
Thus, by developing a low-carbon economy for green, sustainable growth, governments can have the best of both worlds. They can meet climate change obligations and reduce unemployment. To take advantage of the economic opportunities provided by the low-carbon economy, the workforce needs the right skills, which have to develop the green skills for the green economy. (Cedefop, 2010) Needs 2: Development of appropriate green technologies The critical challenges faced by the micro, small and medium enterprises (MSMEs) in India include adequate and timely availability of credit; development of appropriate technologies for various manufacturing processes which will lead to substantial reduction in cost of manufacturing by enhancing labour productivity, reducing material wastage and minimising energy consumption; appropriate physical infrastructure, marketing and procurement (MMSME, 2013).
According to WEF (2018,) the developments of the Fourth Industrial Revolution with the most potential for accelerating sustainable production in the automotive, electronics, food and beverage, and textiles, apparel and footwear industries (WEF,2018) . Health, safety and emissions regulations are tightening across both developed and developing markets. And, while sustainability is most often linked with the use of the end product, issues such as sustainable sourcing and the circular economy are of increasing importance for the automotive industry (SMMT, 2017). As electric vehicles change the industry's focus from tailpipe emissions to manufacturing, battery life cycles and end-of-life impact, technological advances upstream present opportunities for enhanced resource efficiency, productivity gains and reduced material footprint. Asset light manufacturing, enabled by predictive maintenance, dynamic adjustment of flows and automation, equates to higher machine utilization, reduced capital investment requirements and reduced carbon. Thus, the green skills must be developed to sustainable production in green technologies.
In addition, The European Commission recently adopted an ambitious strategy called Europe 2020 to spur a smart, sustainable and inclusive growth, fostering knowledge, innovation, education and a digital society. The innovation challenge will drive a global systemic transformation, bringing forward new business opportunities and fostering prosperity in a world of finite resources. A new culture of greater resource efficiency and disruptive innovation will require new technologies, processes and materials. Moving towards a circular economy is a framework for future transformation, an opportunity to rethink and redesign the future to address today´s fundamental challenges, from how to use natural resources, how to design and manufacture products, through recycling and re-use towards a zero-economy waste and society. Hence, the needs of green skills will be required to develop appropriate technologies to support the new innovation.
Needs 3: Education and skills for green economy, social and environment. Lethoko (2014) who studied the relevance between government policy, green economy and education as well as exercise in determining the way the education sector responds towards green economic skills in South America. The experiment discovered that green economy influences skills in three ways which is to bring back green development, developing green technology and to consummate green skills among workers. The industry's needs towards working skills are increasing, however the world is still lacking in that power force. There are several setbacks and issues in instilling green skills. While McCoy, Patrick, O'Brien, Novak and Cavell (2012) in their research stated that green skills issue needs to be solved with the training and education program that exists, as it will help in channeling green skills training to workers in the construction sector effectively. With that, the research has uncovered many challenges towards the training to form a green job that exists in the green industry development as well as ways to overcome it.
The whole world, including Malaysia, has now caught on to providing education that contains green elements, such as green economy, green technology, green education, and green skills and also up skilling the skill for 4IR. Ruzian and Norizan (2014) underline the concept of green technology that is interconnected with Green Skills. Activities involving green energy are seen as a medium to help human conserve the environmental sustainability, which is realized through green technology industries. Green technology will begin to develop and it will create a new dimension in green skills, which will be in high demand in the future (Ghansyam, 2015 : Ramlee, 2015 : Arasinah et.al, 2016 . Jagannathan (2013) stated that the training and education system has to emphasize on the level of skills, education and training that is needed for the whole cooperation and greening economy spectrum. High technical and scientific is needed in the context of reducing pollution, creating cities, transportation system and a habitat that produces a low carbon that is pleasant. His research also stated that the most important aspect is to ensure that the training and education system becomes more innovative and foreseeable. While they are preparing necessities for professional green work force, they also play an important role and influence the provision of community that is sustainable and durable. Education is needed to widen the new curriculum training and launch a promotional green business campaign. Technical and vocational training will be more critical in building a foundation that is needed for green jobs. This is similarly to Ramlee (2015) stresses that education and training play an important role in the success of transitioning the economy to the development of green economy and clean environment conducive for the overall economic growth. Thus, elements of sustainability or green skills should be included in the curricula of schools, universities and skills training centers to provide human resources that are conscious of the environment.
Education and Technical and Vocational Training (TVET) is an agent that facilitates the creation of a sustainable workforce towards the Fourth Industry Revolution. There is a need for a workforce equipped with sustainability values in order to overcome the globalisation issues involving climate change and other adverse effects. Pavlova and Huang (2013) , researched on the types of values that can be instilled TVET to deliver the green skills agenda. The values that should be instilled in the green skills in care which is to not harm the environment, hold on to science, work hard, unite, be helpful, discipline, obey the law as well as honesty and integrity even thought chaos ensues, understand the modest lifestyle and work hard for it. Thus, the technical and vocational education, through a greater sustainability-related curriculum, plays a crucial role in educating students to be aware of the environment and the integration of green skills in the TVET curriculum is a must. The education and training institutions in Malaysia have to figure out a method that will provide the younger generation with a thorough awareness about the importance of conserving the environment for the welfare of everyone. (Arasinah, Amarumi ,Bushra Limuna, Normah&Faizal Amin, 2017) Besides that, Kennedy and Chow (2013) did a research on the role of schools in increasing the understanding regarding the environment as a key community value that has potential to influence not only attitude but a person's actions. Their research also stated that there is an issue in the execution of green skills in schools whether the schools is able to react proactively in supporting students to be tied to the agenda regarding personal and social which is the one related to the future of the community. This research is carried out on Asian citizens who consist of West Asia; Hong Kong, China, Taipei, Republic of Korea and South East Asia; Thailand and Indonesia. The findings of this experiment shows that while environmental education is used as a school curriculum for most students in selected countries, the result is not the same and the chances of students to know about the problems with the environment is also not the same according to different areas. Therefore, different areas will require different types of green skills.
In addition, David Consoli (2015) finds that emission reduction entails an increase in demand for scientists and engineers has important policy implications, with education emerging as a critical ingredient in the policy mix to promote sustainable economic growth. An increase in the supply of these skills would pin down the wages of engineers and scientists thus reducing the cost of adopting clean production methods as well as harmful economic consequences of environmental regulation. Hence, green skills are needed into education to support the sustainable of economy, environment and social.
Based on the discussion, there three major needs in green skills development towards 4IR which are:
 Employee productivity -reemployment, green job opportunities, wage, reduce unemployment  Green technologies -material shortage, automation, smart manufacturing, innovation  Education -skills for green economy, up-skilling, social skills, environmental skills
Conclusions and Recommendations
Green skills are essential to ensuring a transition into a low-carbon economy and innovation of Fourth Industrial Revolution. To ensure the productivity of employee, green skills are needed to the current and future industry. This is important to reduce unemployment, increase wage, green job opportunities and reemployment in new business model. Besides that, green skills are needed to develop appropriate technologies so that it will realign to the smart manufacturing, automation, material shortage, and innovation. Education plays the major roles to develop skills for green economy, up skilling 4IR, social skills and environmental skills. Therefore, integrating sustainability education into the TVET curriculum and any training institute, particularly the green skill element, will benefit mankind, environment and economy. Besides that, the policy makers should take the necessary actions such as promoting basic skills, and green skills so that well-equipped workers can meet the challenges of sustainable development towards Fourth Industrial Revolution in their work place. At the same time, coherent policies must be introduced and there should be coordinated implementation of education and training for sustainable development in Fourth Industrial Revolution. 
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